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Introduction
Injury is recognised as one of the most frequent causes of preventable mortality and morbidity, and was responsible for almost 5.1 million deaths 1 and more than 278 million disability-adjusted life years 2 worldwide in 2010. In Australia, injury comprised 7% of the total burden of disease and injury in 2003 3 , and accounted for $4.1 billion (8.3%) of total health expenditure in 2000-01 4 . Unfortunately, this is an escalating problem, with costs related to caring for the injured projected to increase 116% by 2033 5 . This increasing economic burden is a major concern for injured individuals and their families, with the potential to have an even greater impact on hospital systems, both public and private. This principally reflects the significant costs that accrue while providing medical care for acute traumatic injuries, their sequelae, and the associated rehabilitation necessary to attempt to restore those injured to the best possible level of function.
Developing an estimate of the burden of injury would at the very least require contemporaneous quality data regarding both fatal and non-fatal injuries 6, 7 , and a more complete description of the total burden of injury would ideally encompass all levels of the injury pyramid: deaths, hospital admissions, emergency department presentations, general practitioner visits and self-reported injury events 6, 7 . Trauma registries have been established in many countries 8 , and are an essential tool for monitoring injury epidemiology 9 , in addition to their use for evaluating trauma system effectiveness, trauma-related research 10 , and for use in developing appropriate policy and practices. While cataloguing the type and extent of injuries incurred in a population, trauma registries can also describe the demand placed on healthcare systems associated with the management of injury.
Although inclusion criteria for trauma registries vary, a common feature is the exclusion of 'minor' trauma cases. The use of the term 'minor' can be misleading, given that M a n u s c r i p t 6 these cases are often admitted to hospital, and the designation of minor is only based on their physical injury severity score falling within a predefined cut off score. A recent article by Tohira et al 8 compared seventeen trauma registries worldwide and found many specified inclusion criteria with an Injury Severity Score (ISS) > 15, which is a common criteria for 'major' trauma, and/or death. In Australia, inclusion on the national trauma registry 11, 12 and some state trauma registries 13, 14 are also restricted to major trauma only. [The Western
Australian Registry has collected some minor injury data (ISS< 16) in two hospitals since 1998 and 5 hospitals since 2012]. However, focusing on mortality and major trauma represents only a fraction of the total injured, and these data may seriously underestimate the extent and magnitude of the total burden. This may, in turn, lead to suboptimal development and implementation of new trauma management policies and practices. Although the importance of considering 'minor' trauma has already been established [14] [15] [16] [17] , there currently exists a paucity of information regarding the magnitude of the effect that excluding minor trauma has on total burden of injury estimates.
The Queensland Trauma Registry (QTR) collected data on all injured patients admitted for 24 hours or more to the main public hospitals where most injured patients received definitive treatment in the State of Queensland. In contrast to many other registries, the QTR included both 'major' and 'minor' injury cases, and linked those cases across all phases of trauma care from pre-hospital through to discharge from acute hospital stay. Given these broad inclusion criteria, QTR data were unique in their capacity to identify and provide details on the minor injury population, as defined by an ISS < 12, across Queensland. In addition, QTR minor trauma data were particularly useful in providing an opportunity to quantify the impact of changes in Abbreviated Injury Scale (AIS) coding versions over time, on which the ISS cut-off for minor trauma is based.
M a n u s c r i p t
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For the current study, data captured on the QTR were used to provide an overview of the demographics, injury details, acute care factors and outcomes of minor trauma cases to evaluate the burden that minor trauma places on health services, and to assess the value of including minor trauma cases in policy and practice planning decisions.
A c c e p t e d M a n u s c r i p t 8 Cases were identified for potential inclusion on the QTR via a standard system report generated by the Emergency Department Information System (EDIS), with additional data abstracted from information documented in the hospital medical record and manually entered on the database by QTR nurses trained and accredited in specialised injury coding, including the Abbreviated Injury Scale (AIS). Cases were included only once per injury event and only on the database of their definitive care hospital; this ensured transferred cases were not duplicated. To ensure all eligible trauma cases were captured, cases identified through EDIS were cross-matched with hospital morbidity data coded following patient discharge. Further details on data capture, collection and quality assurance methodologies for the QTR are available elsewhere 18 .
Methods

Data and variables
A c c e p t e d M a n u s c r i p t
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The following retrospective data were extracted from the QTR database for each case: A c c e p t e d M a n u s c r i p t
Statistical Analysis
Data were analysed using IBM SPSS version 20 (IBM Corp., Armonk, NY, USA).
Descriptive analyses described minor trauma cases in terms of demographics, external cause of injury, injuries sustained, acute care factors, and mortality, with comparison to major injury cases.
Age was categorised into standard 10-year groups, and LOS was categorised into three groups of similar frequency due to its skewed distribution. The ISS is an anatomical scoring system derived from injuries coded using the AIS, and is used to assess the overall severity for a multiply injured patient. The ISS ranges from 1 (least severe) to 75 (most severe) 19 , but cannot be calculated when a non-specific AIS code (designated by a '.9' severity component) has been used 20 20 was used. To use ISS in the identification of minor and major trauma cases, AIS90-coded data were mapped to AIS08 equivalent codes using previously published mapping guidelines 22, 23 . The ISS calculated from AIS08 codes tends to be lower than when using AIS90, and it has been suggested that a re-assessment of ISS thresholds for major trauma be undertaken 24 . The threshold of ISS > 15, initially proposed by Boyd et al 25 in 1987 and traditionally used for AIS90 coded data, is described as being predictive of 10%
mortality. This indicator of 10% mortality corresponds to an ISS threshold > 12 for patients coded using AIS08, and this threshold is now adopted by registries in Australia, including the QTR, to indicate major trauma 11,14,18, . Deaths were also included in the major trauma group, expect where death occurred in a patient aged 65 years or older with a fractured NOF. These deaths are included in the definition of 'minor trauma' in the QTR, as it is likely that the underlying cause of death in this group may be related to co-morbid conditions, rather than the injury itself.
M a n u s c r i p t 
Demographics
Almost two-thirds of all minor trauma cases were male. For females, 90.5% of those injured were classified as minor trauma. The average age for male minor trauma cases was 37.1 years (SD = 22.3) and for female minor trauma cases was 54.3 years (SD = 28.9).
Injury event
Falls were the most common external cause of injury overall, with 90.7% of those injured in a fall classified as a minor trauma case. For those injured in a transport crash, 76.0% were classified as a minor trauma case. The most common mode of transport to hospital for minor trauma cases was road ambulance, with minor trauma cases accounting for more than 48,000 transport episodes by road ambulance, fixed wing aircraft and helicopter.
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Impact of change in AIS versions on the classification of minor and major injury cases
In comparison to cases included on the QTR from 2005 to 2008, when injuries were coded using AIS90, cases from 2009 and 2010 tended to have a lower ISS, given their injuries were coded when AIS08 was in use. When the 'traditional criteria' of ISS < 15 for minor trauma and ISS > 15 for major trauma was applied to cases coded using AIS08, there appears to be an increase in the proportion of cases assigned as minor injury and a decrease in the proportion of cases assigned as major injury, compared to cases coded using AIS90
( Table 2) . Adoption of the contemporary criteria for cases coded under AIS08 brings the proportion of minors and majors (88.2% and 11.8% respectively) to a similar level as the proportion of cases coded under AIS90 using the traditional criteria (87.9% and 12.1% respectively) ( Table 2 , shaded squares).
In order to apply the contemporary criteria for classifying major and minor injury to the entire study cohort (2005 to 2010), AIS90-coded data from 2005 to 2008 were mapped to AIS08 equivalent codes using previously published mapping guidelines 22, 23 . When using the contemporary criteria and mapped AIS codes for cases from 2005-2008, the proportion of cases classified as minor trauma (87.7%) and major trauma (12.3%) were similar to the proportion using the traditional criteria for AIS90 (87.9% and 12.1% respectively).
Discussion
Evaluating the impact of trauma using data restricted only to major cases will almost certainly, and very dramatically, underestimate the total burden of injury on healthcare systems and resources. Over a six-year period (2005-2010), minor cases (ISS < 12)
accounted for almost 90% of all trauma included on the QTR. Previous analyses of Queensland and Western Australian data have reported similar percentages of minor injury cases 16, 28 . Although these cases were classified as 'minor trauma' in terms of injury severity and threat to life, the injuries sustained were still serious enough to warrant admission to hospital for 24 hours or more for acute treatment, and can include injuries such as fractures to multiple body regions, burns to up to 30% of the body, below-elbow and below-knee amputations, and penetrating injuries with up to 20% blood loss 20 .
Our systematic analysis reveals the broad extent of the resources required to manage minor trauma over the six-year period. If estimates of burden of injury had included only major injury cases, more than half a million acute care bed days, more than 66,500 operations, more than 5,800 in-hospital rehabilitation services, almost 3,000 admissions to an ICU, more than 48,000 patient transport episodes via road ambulance, fixed wing aircraft, or helicopter and almost 22,500 transfers between hospitals would have been excluded when considering the total burden of injury. Clearly, minor injury creates a significant burden on the Queensland health care system, and it is likely these findings are generally applicable to other healthcare districts or jurisdictions. The public health importance of including minor injury in estimates of total injury burden was recognised nearly 20 years ago 17 , however, to date, this has not translated into the routine collection of minor trauma data in many trauma registries 8 .
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As noted by other studies, capturing the complete spectrum of trauma would necessarily include the total number of general practitioner consultations, emergency department visits, hospital admissions, and fatalities resulting from injury 6, 7 . Data on minor trauma from the QTR provides valuable information regarding an important component of the injury pyramid and, as such, was able to contribute towards a more complete appreciation of the proportion of total burden of injury is represented by minor trauma cases. Compared to major trauma, these minor cases may have relatively less individual impact with regard to threat to life and persistent disability, but their cumulative burden on healthcare systems is potentially far more costly.
This study has some limitations, and minor trauma cases may be more likely than major cases to receive definitive care in private or smaller public hospitals not included on the QTR. However, this effect, if present, would tend to cause an underestimation of the burden of minor trauma in Queensland. Given that the QTR has been considered to capture the majority of injured people hospitalised for ≥ 24 hours in Queensland 18 , we believe these data provide the most comprehensive picture of minor trauma hospital admissions available, and that the QTR was in a unique position to compile and analyse these data.
The strength of this study was that the QTR specifically included the minor trauma A further important advantage of including minor trauma cases is that analysis of multiple years of injury severity data spanning two versions of AIS was achieved by mapping AIS90 data to AIS08 equivalent data via guidelines developed by ourselves 22 and others 23 .
For trauma registries collecting only major injury cases with an ISS > 15, the change to AIS08 would result in their historical data coded in earlier versions of AIS being of restricted use in longitudinal analyses. For example, in the current analysis, the inability to map AIS90 data to AIS08 equivalent data before using the contemporary criteria for major trauma (ISS > 12), would have resulted in 2,633 cases with an ISS 13 -15 not being classified as major injury cases. This equates to a 25% reduction in major trauma numbers when minor trauma data are not routinely collected. It is plausible that coding versions and associated cut-points may change again over time, making the collection of trauma cases, regardless of severity, important for appropriately addressing classification changes.
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A final strength of this study was the comprehensive nature and quality of the QTR data collection. As described in the methods sections, identification of cases for inclusion on the QTR was conducted through a well-documented, highly-structured protocol, and the QTR maintained the highest standard of data quality through ongoing education and training of staff, by utilising database validation rules, and by performing numerous routine quality assurance checks.
Conclusion
This study has examined the volume and characteristics of minor trauma cases admitted to public hospitals in Queensland, and emphasises the demand placed on trauma system resources in terms of acute care bed days, operations, ICU admissions, in-hospital rehabilitation services and patient transportation, which are all associated with high cost.
These data convincingly demonstrate the significant burden of injury imposed by minor trauma cases that are serious enough to be admitted to hospital. We believe the strength of the QTR data collection made it a valuable, unique, and comprehensive source of information regarding minor trauma. In our opinion, this group of minor trauma cases represents a very real and genuine component of the total burden of injury. Reporting on trauma cases not admitted to hospital, specifically those receiving treatment in ED or at their GP, would constitute the next step towards more completely understanding the total burden of injury in Queensland.
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